Methylation, expression, and mutation analysis of the cell cycle control genes in human brain tumors.
Methylation status of the p15(INK4B), p16(INK4A), p14(ARF) and retinoblastoma (RB) genes was studied using methylation specific polymerase chain reaction (MSP) in 85 human brain tumors of various subtypes and four normal brain samples. These genes play an important role in the control of the cell cycle. Twenty-four out of 85 cases (28%) had at least one of these genes methylated. The frequency of p14(ARF) methylation was 15 out of 85 (18%) cases, and the expression of p14(ARF) in methylated gliomas was significantly lower than in unmethylated gliomas. The incidence of methylation of p15(INK4B), p16(INK4A) and RB gene was 4%, 7%, and 4%, respectively. Samples with p14(ARF) methylation did not have p16(INK4A) methylation even though both genes physically overlap. None of the target genes was methylated in the normal brain samples. In addition, the p53 gene was mutated in 19 out of 85 (22%) samples as determined by single strand conformation polymorphism (SSCP) analysis and DNA sequencing. Thirty out of 85 (35%) brain tumors had either a p53 mutation or methylation of p14(ARF). Also, the p14(ARF) expression in p53 wild-type gliomas was lower than levels in p53 mutated gliomas. This finding is consistent with wild-type p53 being able to autoregulate its levels by down-regulating expression of p14(ARF). In summary, inactivation of the apoptosis pathway that included the p14(ARF) and p53 genes by hypermethylation and mutation, respectively, occurred frequently in human brain tumors. Down-regulation of p14(ARF) in gliomas was associated with hypermethylation of its promoter and the presence of a wild-type p53 in these samples.